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ABSTRACT : PROBLEM TO BE SOLVED: To provide a metal composite material which sufficiently 
adheres between different metal materials having different deformation resistance, etc., 
and improved in joining strength. 



SOLUTION: The metal composite material, in which two kind metal materials of a 
magnetic metal material 1 and a high heat conductivity metal material 3 are laminated, is 
constituted so that a porous intermediate layer 1, which is laminated/fixed to one of the 
metal material 2 between two kind metal materials, and part of the other metal material 3 
is impregnated in the porous intermediate layer 1. Or the metal composite material is 
arranged with a composition inclination layer as an intermediate layer between the 
magnetic metal material and the high heat conductivity metal material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ~~~~~ ~ ~ ~~~~~ 

[Claim(s)] 

[Claim 1] It differs. It is the compound metallic material which carried out the laminating, and two 
sorts of metallic materials are described above. Compound metallic material characterized by 
providing the porous interlayer by whom laminating fixing was done in said one metallic material, 
and said some of metallic materials of another side containing in said interlayer among two sorts of 
metallic materials. 

[Claim 2] a compound metallic material according to claim 1 -- setting - said -- it differs Compound 
metallic material characterized by for one side being a magnetic material among two sorts of 
metallic materials, and another side being a highly thermally-conductive material. 
[Claim 3] It is the compound metallic material characterized by being the junctional zone of the 
ingredient with which said porous interlayer has one [ said ] metallic material and compatibility in a 
compound metallic material according to claim 1 or 2. 

[Claim 4] It is the compound metallic material characterized by being the thermal-spraying layer of 
the ingredient with which said porous interlayer has one [ said ] metallic material and compatibility 
in a compound metallic material according to claim 1 or 2. 

[Claim 5] It is the compound metallic material characterized by being the electrochemical membrane 
formation layer of the ingredient with which said porous interlayer has one [ said ] metallic material 
and compatibility in a compound metallic material according to claim 1 or 2. 

[Claim 6] It is the compound metallic material characterized by, as for said porous interlayer, for the 
rate of the volume inclining, and containing the metallic material of said another side in a compound 
metallic material according to claim 1 or 2 according to said porous interlayer's volume inclination. 
[Claim 7] It differs. The manufacture approach of the compound metallic material characterized by 
having the process which in manufacturing the compound metallic material which carried out the 
laminating of two sorts of metallic materials joins this metallic material and the ingredient which has 
compatibility at least, and forms a porous interlayer on said one metallic material, and the process 
which carries out the laminating of the metallic material of said another side to one [ said ] metallic 
material, sinking in said metallic material of another side into said porous interlayer. 
[Claim 8] It differs. The manufacture approach of the compound metallic material characterized by 
having the process which in manufacturing the compound metallic material which carried out the 
laminating of two sorts of metallic materials carries out thermal spraying of this metallic material 
and the ingredient which has compatibility at least, and forms a porous interlayer on said one 
metallic material, and the process which carries out the laminating of the metallic material of said 
another side to one [ said ] metallic material, sinking in said metallic material of another side into 
said porous interlayer. 

[Claim 9] It differs. The manufacture approach of the compound metallic material characterized by 
having the process which in manufacturing the compound metallic material which carried out the 
laminating of two sorts of metallic materials carries out electrochemical membrane formation of this 
metallic material and the ingredient which has compatibility at least, and forms a porous interlayer 
on said one metallic material, and the process which carries out the laminating of the metallic 
material of said another side to one [ said ] metallic material, sinking in said metallic material of 
another side into said porous interlayer. 

[Claim 10] The manufacture approach of the compound metallic material characterized by 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fww4.^ 7/27/2006 



JP, 1 0- 1 2852 1 , A [CLAIMS] 



Page 2 of 2 



infiltrating the molten metal of the metallic material of said another side into said porous interlayer 
in the manufacture approach of claim 7 and a compound metallic material according to claim 8 or 9. 
[Claim 11] The manufacture approach of the compound metallic material characterized by making it 
heat and sink in into said porous interlayer in the manufacture approach of claim 7 and a compound 
metallic material according to claim 8 or 9 after being filled up with the powder of the metallic 
material of said another side. 

[Claim 12] The compound metallic material which is a compound metallic material which carried 
out the laminating of a magnetic metallic material and the high temperature conductivity metallic 
material, and is characterized by preparing the presentation inclined layer as an interlayer between 
said magnetic metallic material and a high temperature conductivity metallic material. 
[Claim 13] It is the compound metallic material characterized by for said presentation inclined layer 
consisting of a mixolimnion of said magnetic metallic material and a high temperature conductivity 
metallic material in a compound metallic material according to claim 12, and the rate of a volume 
ratio in said mixolimnion inclining. 

[Claim 14] It is the compound metallic material which said presentation inclined layer consists of a 
mixolimnion of said magnetic metallic material, a high temperature conductivity metallic material, 
and a ceramic nominal member in a compound metallic material according to claim 12, and is 
characterized by the thing in said mixolimnion which the rate of a volume ratio of said magnetic 
metallic material and ceramic nominal member inclines at least. 

[Claim 15] The process which forms the porous layer which contains said magnetic metallic material 
at least on said magnetic metallic material or its preforming object in manufacturing the compound 
metallic material which carried out the laminating of a magnetic metallic material and the high 
temperature conductivity metallic material, The manufacture approach of the compound metallic 
material characterized by having the process which carries out the laminating of said high 
temperature conductivity metallic material to said magnetic metallic material, sinking in said high 
temperature conductivity metallic material into said porous layer, and forming the presentation 
inclined layer of said magnetic metallic material and a high temperature conductivity metallic 
material. 

[Claim 16] The container for induction heating cookers with which a pars basilaris ossis occipitalis is 
characterized by consisting of a compound metallic material according to claim 12 at least. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It is related with this invention, the compound metallic material which 
earned out the laminating of two sorts of metallic materials and its manufacture approach, and the 
container for induction heating cookers using it 
[0002] 

[Description of the Prior Art] In recent years, the induction heating cooker attracts attention from the 
point of safety by making arrival of an aging society, upper-layers-ization of a residence, etc. into a 
background. Using the composite material which carried out laminating junction of the metallic 
material which was excellent in thermal conductivity like aluminum or its alloy as a component of 
the container for induction heating cookers, and the magnetic metallic materials excellent in the 
electromagnetic heating property, such as iron and stainless steel, by the clad method etc. is 
examined. That is, it is lightweight and is going to tell the heat in which induction was carried out to 
the magnetic metallic material by the electromagnetic wave effective in a cooked ingredient with the 
aluminum which is excellent in thermal conductivity, or its alloy. 

[0003] When the concrete production approach of the conventional container for induction heating 
cookers is explained, it is publication number, for example. Using what carried out the clad of 
aluminum, its alloy, and the magnetic metallic material with roll rolling, performed press-forming 
processing of deep drawing etc. to this clad plate, and was made into the container configuration for 
3 No. -44440 official report is indicated. However, since the deformation resistance of aluminum its 
alloy, and a magnetic metallic material differed greatly, such a clad plate had the big problem in ' 
workability -- move in a zigzag direction at the time of rolling junction, or a wrinkling arises. 
Moreover, when deep drawing etc. carried out press-forming processing of the above-mentioned clad 
plate and it considered as a container configuration, it originated in the deformation resistance 
mentioned above differing greatly, and exfoliation arose in the junction interface, there was a fault of 

, and there was a problem of reducing greatly the thermal efficiency of the container for 
induction heating cookers by this. 

[0004] Moreover, using what joined aluminum, its alloy, and a magnetic metallic material by 
direction inflatable flexible bag techniques, such as between heat, carried out press-forming 
processing of this composite, and was made into the container configuration is indicated by JP,5- 
1 16244,A, for example. However, also in such an approach, it originated in the deformation 
resistance of aluminum, its alloy, and a magnetic metallic material differing greatly like the approach 
mentioned above, and there were problems, like exfoliation arises in a junction interface at the time 
of press-forming processing. Furthermore, when heating / cooling process was repeatedly added as a 
container for induction heating cookers, the container deformed according to the difference of the 
coefficient of thermal expansion of aluminum, its alloy, and a magnetic metallic material, and it had 
problems, like exfoliation arises in the junction interface of a clad plate. 
[0005] On the other hand, in case a metallic material is joined, as an approach of aiming at 
improvement in interface reinforcement, surface area is expanded by honing, chemical etching, etc., 
and the method of increasing a plane-of-composition product by this is learned. However, neither in 
honing nor chemical etching, since the resistance to ** in which a limitation is in expansion of a 
plane-of-composition product, and an interface does not exfoliate is small, even if it applies to the 
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component of a container for induction heating cookers which was mentioned above etc., sufficient 

effectiveness can be acquired. 

[0006] 

[Problem(s) to be Solved by the Invention] Although using the clad plate of a magnetic metallic 
material, and the aluminum which is excellent in thermal conductivity and its alloy has been 
examined in the conventional container for induction heating cookers in order to raise the heating 
effectiveness by the electromagnetic wave as mentioned above Since the deformation resistance 
between these ingredients differed greatly, there was a problem which a form status change form, 
exfoliation by the junction interface, etc. produce and burn at the time of processing of reducing ' 
conversely the thermal efficiency of the container for induction heating cookers by these. 
[0007] This invention aims at offering the compound metallic material which was made in order to 
cope with such a technical problem, was made to stick enough between the metallic materials of a 
different kind with which deformation resistance etc. differs, and aimed at improvement in bonding 
strength, and its manufacture approach, and aims at offering the container for induction heating 
cookers which aimed at improvement in thermal efficiency or dependability further 
[0008] 

[Means for Solving the Problem] The 1st compound metallic materials in this invention differ. It is 
the compound metallic material which carried out the laminating, and two sorts of metallic materials 
are described above. It is characterized by providing the porous interlayer by whom laminating 
fixing was done in said one metallic material, and said some of metallic materials of another side 
containing in said interlayer among two sorts of metallic materials. 

[0009] The 1 st manufacture approaches differ among the manufacture approaches of the compound 
metallic material the above 1st. In manufacturing the compound metallic material which carried out 
the laminating of two sorts of metallic materials It is characterized by having the process which joins 
this metallic material and the ingredient which has compatibility at least, and forms a porous 
interlayer on said one metallic material, and the process which carries out the laminating of the 
metallic material of said another side to one [ said ] metallic material, sinking in said metallic 
material of another side into said porous interlayer. 

[0010] Moreover, the 2nd manufacture approaches differ. The process which in manufacturing the 
compound metallic material which carried out the laminating of two sorts of metallic materials 
carries out thermal spraying of this metallic material and the ingredient which has compatibility at 
least, and forms a porous interlayer on said one metallic material, It is characterized by having the 
process which carries out the laminating of the metallic material of said another side to one [ said ] 
metallic material, sinking in said metallic material of another side into said porous interlayer. 
[001 1] Furthermore, the 3rd manufacture approaches differ. In manufacturing the compound metallic 
material which carried out the laminating of two sorts of metallic materials The process which 
carries out electrochemical membrane formation of this metallic material and the ingredient which 
has compatibility at least, and forms a porous interlayer on said one metallic material, It is 
characterized by having the process which carries out the laminating of the metallic material of said 
another side to one [ said ] metallic material, sinking in said metallic material of another side into 
said porous interlayer. 

[0012] The 2nd compound metallic material in this invention is a compound metallic material which 
carried out the laminating of a magnetic metallic material and the high temperature conductivity 
metallic material, and is characterized by preparing the presentation inclined layer as an interlayer 
between said magnetic metallic material and a high temperature conductivity metallic material. 
Furthermore, the container for induction heating cookers of this invention is characterized by 
consisting of the 2nd compound metallic material which the pars basilaris ossis occipitalis described 
above at least. 

[0013] In the manufacture approach of the compound metallic material the above 2nd manufacturing 
the compound metallic material which carried out the laminating of a magnetic metallic material and 
the high temperature conductivity metallic material The process which forms the porous layer which 
contains said magnetic metallic material at least on said magnetic metallic material or its preforming 
object, It is characterized by having the process which carries out the laminating of said high 
temperature conductivity metallic material to said magnetic metallic material, sinking in said high 
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temperature conductivity metallic material into said porous layer, and forming the presentation 
inclined layer of said magnetic metallic material and a high temperature conductivity metallic 
material. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt for carrying out this invention is explained. 
[0015] First, the 1st compound metallic material in this invention is described, it uses for the 1st 
compound metallic material as two sorts of metallic materials, although a magnetic metallic material 
and a highly thermally-conductive material are illustrated, for example, it is not limited to these - it 
is applicable to the dissimilar material which the diffusion rate between two sorts of metallic 
materials is slow, and cannot carry out an interface reaction easily. Electrical resistivity as the above- 
mentioned magnetic metallic material The thing more than 5.0micro ohm-cm (20 degrees C) is 
desirable, for example, iron and its alloy, various steel materials, nickel, its alloy, etc. are illustrated. 
Moreover, as a highly thermally-conductive material, the thing more than 120 W/m K (273-473K) 
has desirable thermal conductivity, for example, aluminum, aluminum alloy, etc. are illustrated. 
[0016] the 1st compound metallic material forms in the front face of one metallic material the porous 
interlayer by whom laminating fixing was done, and some metallic materials of another side are 
made to contain in a porous interlayer - acquiring the wedge effectiveness, while expanding the 
plane-of-composition product between two kinds of metallic materials - adhesion and bond strength 
— improvement in heat transfer effectiveness is aimed at further. 

[0017] For example, the plane-of-composition product of the 1st metallic material 2 and the 2nd 
metallic material 3 using the porous interlayer 1 who has the wedge effectiveness shown in drawing 
1 (a), If the plane-of-composition product of the 1st metallic material 4 and the 2nd metallic material 
5 which have honing side 4a for the conventional general plane-of-composition product expansion 
shown in drawing 2 (a) is measured x in drawing 1 (b) and drawing 2 (b) At honing side 4a shown in 
drawing 2 when referred to as 1, a plane-of-composition product is abbreviation. As opposed to 
increasing only 1.4 times At the porous interlayer 1 who he wants to show drawing 1 and has the rust 
effectiveness, it is abbreviation. It increases by 5.2 times and increases in proportion to the porous 
interlayer's 1 thickness further, thus - while the porous interlayer 1 and the 2nd metallic material 3 
contained in the interior are intricately engaged to the **** direction (an arrow head A shows among 
drawing), namely, demonstrating the wedge effectiveness and obtaining high bonding strength - a 
plane-of-composition product - large - expanding - improvement in adhesion, and stress relaxation 
md **** prevention of a crack - improvement in heat transfer effectiveness can be aimed at further. 

[0018] The porous interlayer in the 1st compound metallic material of this invention is a laminating 
fixing layer of the ingredient (it is hereafter described as an interlayer component) which has one [ at 
least ] metallic material and compatibility, i.e., good affinity, reactivity, etc., and has the property of 
coefficient of thermal expansion approximating further. As an example of an interlayer component, 
if a metallic material is stainless steel, for example, ** material, an iron system ingredient, etc. will 
be illustrated. 

[0019] Especially the concrete configuration of the above-mentioned interlayer component is not 
limited, and the Plastic solids using [ for example, ] powder, a granule, fiber, a wire, and they, such 
as a network and porosity preforming like a sponge metal, etc. are mentioned. Moreover, although 
especially the magnitude of these interlayer component is not limited, either, in the case of powder, a 
granule, fiber, etc., the diameter, for example 1-5000 micrometers It is desirable that it is extent. If 
these range is exceeded, sufficient wedge effectiveness will stop being able to obtain all easily. More 
desirable diameter Five to 500 micrometer It is the range and is ten to 200 micrometer still more 
preferably. It is the range. Moreover, when using a wire, a network, etc. as an interlayer component, 
it is not limited to the above-mentioned diameter range, and is set up according to a combination 
configuration, a fixing condition, etc. 

[0020] Moreover, as an interlayer component, the mixture of one metallic material, the ingredient 
which has good compatibility, and the metallic material of another side and the ingredient which has 
good compatibility etc. can also be used. When the difference of the coefficient of thermal expansion 
between two kinds of metallic materials is large, an ingredient which eases this differential thermal 
expansion can also be chosen, and, thereby, stress relaxation can be planned. Furthermore, in order 
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to control a coefficient of thermal expansion, porosity, etc., it is also possible to use the ingredient 
which mixed the ceramic ingredient etc. 

[0021 ] As an approach of carrying out laminating fixing of the porous interlayer who consists of an 
mterlayer component mentioned above at one metallic material, a conjugation method, a spraying 
process, the electrochemical forming-membranes method, etc. are illustrated. As the above- 
mentioned conjugation method, various kinds of junction approaches, such as baking junction of 
solid phase diffusion welding, welding (partial welding is included), etc., soldering, welding, and 
energization welding, are applicable. For example, baking junction is carried out by calcinating 
these, after forming a porosity application layer, a porosity pressing layer, etc. of the above- 
mentioned interlayer component in the front face of the metallic material which is going to join a 
porous interlayer or carrying out the laminating of the porosity Plastic solid by the interlayer 
component. 

[0022] Moreover, generally as metal spraying, the flame-spraying method, the plasma metal spray 
method, etc. are learned, and since the layer with which the metal particles which became flat by 
spraying the particle of the metal fused at the elevated temperature lapped is obtained also when it is 
any, unless special processing is performed, a porous metal layer is obtained. However, since, as for 
the bond strength of the thermal-spraying-ed object (metallic material) only in a condition and 
thermal-spraying layer (porous interlayer) which carried out thermal spraying, an oxidizing zone is 
generally generated by the interface, it becomes it is small and main mechanical becoming metallic 
association of a diffusion reaction etc. entangled according to the irregularity of an interface. 
Although the bond strength only by thermal spraying may be enough, when still bigger bond strength 
is required depending on the application and configuration of a compound metallic material, by 
heating to an elevated temperature to which an oxide film evaporates for example, in a vacuum, the 
interface of a thermal-spraying-ed object and a thermal-spraying layer can be activated, and bond 
strength can be increased. 

[0023] Selecting a spray condition which increases the amount of supply of a thermal spray material 
which enlarges distance of the thermal spraying gun and thermal-spraying-ed object from which a 
low-temperature field is chosen as an approach of raising the porosity of the porous interlayer by the 
spraying process mentioned above etc. is illustrated. Furthermore, as a thermal spray material, the 
charge of an admixture can also be used for not only a metal but a metal, the ceramics, etc. The 
reaction control at the time of carrying out the laminating of the metallic material of coefficient of 
thermal expansion and porosity of the porous interlayer who consists of a thermal-spraying layer, 
thermal conductivity, and another side etc. is controllable by such composite spraying. 
[0024] Furthermore, as an electrochemical forming-membranes method, an electrodeposition 
process, porosity plating, discharge coating, etc. are illustrated, and a porous interlayer can be 
obtained like the spraying process mentioned above also by these. Moreover, it is also possible to 
heat-treat, after performing electrochemical membrane formation, and to raise the bond strength of 
the film (porous interlayer) and a metallic material. 

[0025] Moreover, considering as a porosity condition is important and the porous interlayer in this 
invention is specifically the rate of the volume of an interlayer component. It is desirable to consider 
as extent (porosity = 35 - 95%) 5 to 65%. sufficient reinforcement (bond strength) with the metallic 
matenal which carries out laminating fixing to the rate of the volume being less than 5% obtains - 
having - hard ~ moreover - If it exceeds 65%, the amount of sinking in of the metallic material of 
another side will decrease, and there is a possibility that the expansion effectiveness, the wedge 
effectiveness, etc. of a plane-of-composition product cannot fully be acquired. The more desirable 
rate of the volume is 20 - 60%, and is 25 - 55% still more preferably. Furthermore, the rate of the 
volume may be decreased towards the metallic material side of another side from a metallic material 
side, and while an inclination, i.e., a porous interlayer, is formed in the rate of the volume of the 
above-mentioned interlayer component (porosity) may make the metallic material of another side 
contain according to a volume inclination. Stress relaxation can be planned by considering as such a 
configuration. 

[0026] The porous interlayer who made the rate of the volume of an interlayer component which was 
mentioned above incline is produced as follows, for example, namely, - first ~ an interlayer 
component and an organic material particle - mixing - the mixing ratio - a rate - for example, ~ 
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Two or more mixed powder changed in 5 - 30% of range is prepared. After carrying out a laminating 
one by one on one metallic material from mixed powder with the smallest mixing ratio of an organic 
material particle, the porous interlayer who made the rate of the volume (porosity) incline is formed 
by heating in a vacuum, vanishing an organic material particle. The amorphism nature which is easy 
to disappear with heating as an organic material to be used, and a thermoplastic organic material are 
suitable, and styrene resin, vinyl chloride resin, acrylic resin, etc. are specifically illustrated. If the 
metallic material of another side is infiltrated into the porous interlayer who made a rate of the 
volume which was described above incline, the presentation inclination middle compound layer of 
the metallic material of another side and an interlayer component will be formed, a gradual change 
of a coefficient of thermal expansion can be brought about, and it will become possible to aim at 
relaxation of thermal stress. 

[0027] Although the effectiveness (the plane-of-composition product expansion effectiveness, the 
wedge effectiveness, etc.) can be acquired and it is not especially limited, if it has combined with one 
metallic material firmly even if a porous interlayer's thickness which was mentioned above is a 
powdered monolayer printing layer etc., when acquiring the stable effectiveness 1-1000 micrometers 
Considering as extent is desirable. A more desirable interlayer's thickness is five to 500 micrometer. 
It is the range and is 50 to 150 micrometer still more preferably. It is the range. However, as for an 
interlayer's thickness, it is desirable to set up according to the class and configuration of an interlayer 
component. 

[0028] A laminating is carried out in the 1st compound metallic material of this invention, making 
some metallic materials of another side contain in the porous interlayer who mentioned above. The 
approach of infiltrating the molten metal of the metallic material concerned as an approach of 
making the metallic material of another side containing, into a porous interlayer, and the approach of 
heating and infiltrating, after being filled up with the powder of the metallic material concerned are 
illustrated. According to these sinking-in methods, the metallic material part of another side can be 
formed in coincidence. 

[0029] As the above-mentioned molten metal sinking-in method, pressurization sinking in (liquid 
metal forging), dies casting, low pressure casting, centrifugal pressure casting, etc. are applicable. 
Moreover, as an approach using powder, liquid phase sintering, powder forging, a hotpress, etc. are 
mentioned. Especially, according to the molten metal pressurization sinking-in method, the metallic 
material of another side can be made to fully permeate to the interior of a porous interlayer, and good 
adhesion can be acquired easily, and sintering temperature differs. The metallic material whose 
number is two can be compound-ized good. 

[0030] Next, the 2nd compound metallic material in this invention is described. The 2nd compound 
metallic material aims at improvement in bonding strength and adhesion by preparing a presentation 
inclined layer as an interlayer between a magnetic metallic material and a high temperature 
conductivity metallic material, and planning stress relaxation between these ingredients. In addition, 
the thing same as a magnetic metallic material and a high temperature conductivity metallic material 
as the 1st compound metallic material mentioned above is illustrated. The above-mentioned 
presentation inclined layer is a degree. It can divide roughly into two. 

[0031] (1) The mixolimnion of a magnetic metallic material and a high temperature conductivity 
metallic material constitutes a presentation inclined layer, and consider as the mixolimnion which 
made the monolayer mixolimnion or the rate of a volume ratio incline. 

[0032] (2) the mixolimnion of a magnetic metallic material, a high temperature conductivity metallic 
material, aiid a ceramic nominal member - a presentation inclined layer ~ constituting - the inside 
of a mixolimnion - make the rate of a volume ratio of a magnetic metallic material and a ceramic 
nominal member incline at least, and change a coefficient of thermal expansion gradually. Under the 
present circumstances, it is not necessary to make the rate of the volume of a high temperature 
conductivity metallic material not necessarily incline. 

[0033] Above As a presentation inclined layer by (1), it is . It is desirable to consider as the layer to 
which the effectiveness could be acquired when it had the mixolimnion of the magnetic metallic 
material of one layer and a high temperature conductivity metallic material, and the presentation was 
further changed from the magnetic metallic material continuously or gradually towards the high 
temperature conductivity metallic material. Especially the thickness of a presentation inclined layer 
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is 1-1000 micrometers, although not limited. Considering as extent is desirable. Moreover, as the 1st 
compound metallic material mentioned above explained, it is also possible to form a presentation 
inclined layer by forming as an interlayer the porous layer to which the rate of a volume ratio of a 
magnetic metallic material was changed, and sinking a high temperature conductivity metallic 
material into this interlayer. The manufacture approach of a porous layer of having changed the rate 
of a volume ratio of a magnetic metallic material is as having mentioned above. 
[0034] Moreover, the above The presentation inclined layer by (2) is as being chosen out of for 
example, ceramic powder and ceramic fiber as it is few. One sort is added as a nominal member 
(ceramic nominal member) of a presentation inclination, and the rate of a volume ratio of this 
ceramic nominal member and a magnetic metallic material is made to incline at least. Ceramic 
nominal members, such as ceramic powder and ceramic fiber, contribute also to the improvement in 
on the strength (dispersion strengthening) while contributing to relaxation of the differential thermal 
expansion between a magnetic metallic material and a high temperature conductivity metallic 
material. Therefore, ceramic nominal member It is also possible to add as improvement material in 
on the strength of the presentation inclined layer of (1). 

[0035] As the quality of the material of ceramic powder which was mentioned above, or fiber, an 
oxide, a nitride, carbide, or these compound ghosts, such as aluminum, Si, Ti, Zr, Ta, and Cr, etc. are 
illustrated, for example. The ceramic powder to be used and fiber have that desirable the diameter of 
whose is about 0.05-500 micrometers. Moreover, as a content of ceramic powder or fiber, although it 
changes with thickness, classes, etc. of presentation inclined layer, the whole presentation inclined 
layer product is received. It is desirable to consider as the range of 5 - 50 volume % . 
[0036] The 2nd compound metallic material which was mentioned above is the following, and 
making and manufacturing is desirable. 

[0037] That is, the porous layer which contains a magnetic metallic material at least is formed by 
cold compression molding etc. on the plate of a magnetic metallic material, or its preforming object. 
As a preforming object of a magnetic metallic material, the powder-compacting Plastic solid of 
magnetic metallic material powder etc. is illustrated. Although there is especially no limit, a 
consistency the consistency of this powder-compacting Plastic solid Since for example, 
electromagnetic-induction heating effectiveness becomes it low that it is less than 80%, considering 
as 80% or more is desirable. 

[0038] The above-mentioned porous layer may turn into a presentation inclined layer, and may make 
a high temperature conductivity metallic material contain beforehand. This high temperature 
conductivity metallic material made to contain beforehand is contributed to an improvement of a 
cold compression porous layer (preforming object) on the strength. Moreover, in forming the 
presentation inclined layer to which the presentation was changed gradually, it produces the 
multilayer structure to which the presentation of a magnetic metallic material was changed at least in 
the formation phase of a porous layer. Furthermore, in making a ceramic nominal member contain 
and forming a presentation inclined layer, it forms the porous layer of the multilayer structure to 
which the mixing ratio of a magnetic metallic material and a ceramic nominal member was changed. 
[0039] Above In the case of the presentation inclined layer by (1), the presentation ratio of the high 
temperature conductivity metallic material in a presentation inclined layer is fundamentally 
determined by the void of a porous layer. Therefore, the rate of the volume of a porous layer is 
determined according to the presentation of the set-up presentation inclined layer. Such a rate of the 
volume of a porous layer takes into consideration the reinforcement of a porous layer, and the 
impregnating ability of a high temperature conductivity metallic material molten metal, and is 10 - 
60%. Considering as extent is desirable. Moreover, the above Since, as for the presentation inclined 
layer by (2), a presentation inclination condition (change condition of a coefficient of thermal 
expansion) is fundamentally determined by the mixing ratio of a magnetic metallic material and a 
ceramic nominal member, it is not necessary to not necessarily change the rate of the volume of a 
porous layer (porosity). The rate of the volume of a porous layer is as having mentioned above. 
[0040] And a high temperature conductivity metallic material is sunk in into the above-mentioned 
porous layer, and the laminating of the high temperature conductivity metallic material is carried out 
on a magnetic metallic material, forming a presentation inclined layer. As explained by the 
manufacture approach of the 1st compound metallic material mentioned above as a method of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/27/2006 



JP,10-128521,A [DETAILED DESCRIPTION] 



Page 7 of 13 



sinking in a metallic material, the approach of infiltrating the molten metal of the metallic material 
concerned, the approach of heating and infiltrating, after being filled up with the powder of the 
metallic material concerned, etc. are applicable. Thus, the target compound metallic material is 
obtained. While being able to make a high temperature conductivity metallic material fully permeate 
to the interior of the porous layer used as a presentation inclined layer and being able to obtain a 
good presentation inclined layer easily according to the molten metal pressurization sinking-in 
method especially among the above-mentioned sinking-in methods, deformation resistance differs 
from smtenng temperature etc. Two kinds of metallic materials can be compound-ized good. 
[0041] The container for induction heating cookers of this invention is constituted from the 2nd 
compound metallic material of this invention which mentioned above the container pars basilaris 
ossis occipitalis at least, and a magnetic metallic material is arranged fundamentally at a periphery 
side. Since the stress which is excellent in bonding strength and originates in the differential thermal 
expansion between dissimilar metal ingredients is eased while excelling in adhesion as mentioned 
above, the compound metallic material of this invention has very few possibilities of causing 
interfacial peeling etc., when a thermal shock is impressed. Moreover, heat transfer effectiveness can 
be further raised by expansion of a plane-of-composition product. Therefore, it becomes possible to 
raise sharply the thermal efficiency and dependability of the container for induction heating cookers 
[0042] 6 

[Example] Hereafter, the concrete example of this invention is explained. 
[0043] an example 1 - first ~ as the 1st metallic material (magnetic material) ~ the diameter of 
1 0mm, and height of 15mm 1 % of the weight A silicon steel cylinder (electrical resistivity = 
25micro ohm-cm) is prepared. It is mean particle diameter as an interlayer component on [ after 
installing this in the metal mold of this diameter ] it. 100 micrometers It is filled up with pure iron 
powder and is thickness. 1mm, rate of the volume It fabricated so that it might become 50% of 
powder-compacting layer. Subsequently, it is in the vacuum of 1.33x10 to 2 Pa about this powder- 
compacting layer. 1373K It calcinated for 2 hours and the interlayer of the porosity condition joined 
by the silicon steel cylinder upper limit side was formed. 

[0044] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of 
the silicon steel cylinder which has the above-mentioned porous interlayer to 673K, and is in this 
metal mold, aluminum alloy (6061, thermal conductivity =167 W/m K) molten metal of 1053K is 
poured in, and it is aluminum alloy molten metal in a porous interlayer. aluminum alloy layer with a 
thickness of 15mm was formed as the 2nd metallic material (highly thermally-conductive material), 
carrying out pressurization sinking in by the pressure of 98MPa. 

[0045] Thus, it is the following, and the tensile strength of the obtained compound metallic material 
was made and measured. First, die length of 30mm from the above-mentioned composite material, 
the diameter during the gage mark By 5mm, the interlayer produced the piece of a tensile test located 
in the center during the gage mark, and performed the tension test using this test piece. 
Consequently, the good value of 196MPa(s) in tensile strength was acquired, and the fracture 
location was between aluminum alloy layer and the interlayer. 

[0046] It is mean particle diameter as an interlayer component on [ after preparing the cylinder made 
from stainless steel (SUS430) (electrical resistivity = 60micro ohm-cm) with a diameter / of 10mm /, 
and a height of 15mm as the example 2 1st metallic material and installing this in the metal mold of' 
this diameter ] it. 100 micrometers It is filled up with stainless steel (SUS430) powder, and they are 
0.25mm of thickness, and a rate of the volume. It fabricated so that it might become 65% of powder- 
compacting layer. Subsequently, it is in the vacuum of 1.33x10 to 2 Pa about this powder- 
compacting layer. 1373K It calcinated for 2 hours and the interlayer of the porosity condition joined 
by the cylinder upper limit side made from stainless steel was formed. 

[0047] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of 
the cylinder made from stainless steel which has the above-mentioned porous interlayer to 673 K, and 
is in this metal mold, aluminum alloy of 1053K (ADC 12, thermal conductivity =96 W/m K) A 
molten metal is poured in and it is aluminum alloy molten metal in a porous interlayer. aluminum 
alloy layer with a thickness of 15mm was formed as the 2nd metallic material, carrying out 
pressurization sinking in by the pressure of 98MPa. 

[0048] Thus, when the test piece for tensile test was produced like the example 1 from the obtained 
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compound metallic material and the tension test was carried out, the good value of 206MPa(s) in 
tensile strength was acquired, and the fracture location was between aluminum alloy layer and the 
interlayer. 

[0049] Moreover, it gazed at the organization near the junction interface of the above-mentioned 
compound metallic material with the scanning electron microscope. As the result, the scanning 
electron microscope photograph near the junction interface is shown in drawing 3 . In addition, 
drawing 3 (a) is an enlargement near [ including an interlayer ] the junction interface (scale factor: 
200 times), and drawing 3 (b) is the electron microscope photograph to which the inside of the 
interlayer was expanded further (scale factor: 1000 time). While aluminum alloy which is the 2nd 
metallic material invades in a porous interlayer and the plane-of-composition product is sharply 
expanded so that clearly from these photographs, it turns out that the good wedge effectiveness is 
acquired. Moreover, the adhesion of aluminum alloy and a porous interlayer is also known by that it 
is good. 

[0050] After preparing the cylinder made of pure iron with a diameter [ of 10mm ], and a height of 
15mm (electrical resistivity = 9.8micro ohm-cm) as the example 3 1st metallic material and 
installing this in the metal mold of this diameter, on it as an interlayer component Mean particle 
diameter 100 micrometers Pure iron powder and average diameter 3 micrometers Average die length 
It is filled up with mixture with a 3mm alumina fiber, and is thickness. 1mm, rate of the volume It 
fabricated so that it might become 35% (the rate of the volume of rate =of volume 15% of pure iron 
powder, and an alumina fiber = 20%) of powder fiber mixolimnion. Subsequently, it is in the 
vacuum of 1.33x10 to 2 Pa about this powder fiber mixing shaping layer. 1373K It calcinated for 2 
hours and the interlayer of the porosity condition joined by the cylinder upper limit side made of 
pure iron was formed. 

[0051] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of 
the cylinder made of pure iron which has the above-mentioned porous interlayer to 673K, and is in 
this metal mold, aluminum alloy (AC8B, thermal conductivity =1 17 W/m K) molten metal of 1053K 
is poured in, and it is aluminum alloy molten metal in a porous interlayer. aluminum alloy layer with 
a thickness of 15mm was formed as the 2nd metallic material, carrying out pressurization sinking in 
by the pressure of 98MPa. 

[0052] Thus, when the test piece for tensile test was produced like the example 1 from the obtained 
compound metallic material and the tension test was carried out, the good value of 226MPa(s) in 
tensile strength was acquired, and the fracture location was between aluminum alloy layer and the 
interlayer. 

[0053] After preparing the cylinder made of pure iron with a diameter [ of 10mm ], and a height of 
15mm as the example 4 1st metallic material and installing this in the metal mold of this diameter, 
on it as an interlayer component Mean particle diameter of 10 micrometers Pure iron powder and 
0.05 to 1 .5 micrometer diameter It is filled up with mixture with the SiC whisker of aspect ratios 20- 
200. Thickness 1mm, rate of the volume It fabricated so that it might become 25% (the rate of the 
volume of rate =of volume 10% of pure iron powder, and a SiC whisker = 15%) of powder fiber 
mixolimnion. Subsequently, it is in the vacuum of 1.33x10 to 2 Pa about this powder fiber mixing 
shaping layer. 1373K It calcinated for 2 hours and the interlayer of the porosity condition joined by 
the cylinder upper limit side made of pure iron was formed. 

[0054] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of 
the cylinder made of pure iron which has the above-mentioned porous interlayer to 673K, and is in 
this metal mold, aluminum alloy (4032, thermal conductivity =146 W/m K) molten metal of 1053K 
is poured in, and it is aluminum alloy molten metal in a porous interlayer. aluminum alloy layer with 
a thickness of 15mm was formed as the 2nd metallic material, carrying out pressurization sinking in 
by the pressure of 98MPa. 

[0055] Thus, when the test piece for tensile test was produced like the example 1 from the obtained 
compound metallic material and the tension test was carried out, the good value of 245MPa(s) in 
tensile strength was acquired, and the fracture location was between aluminum alloy layer and the 
interlayer. 

[0056] 10 micrometers of mean diameters which the cylinder made of pure iron with a diameter [ of 
10mm ] and a height of 15mm is prepared as the example 5 1st metallic material, and are a middle 
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class component at the end face of this cylinder made of pure iron What mixed pure iron powder 
with the organic system binder is sprayed, and it is 10 micrometers of thickness. The powder 
application layer of 5% of rates of the volume was formed. Subsequently, it is in the vacuum of 
1 .33x10 to 2 Pa about this powder application layer. 1373K It calcinated for 2 hours and the 
interlayer of the porosity condition joined by the cylinder upper limit side made of pure iron was 
formed. 

[0057] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of 
the cylinder made of pure iron which has the above-mentioned porous interlayer to 673K, and is in 
this metal mold, aluminum alloy (1200, thermal conductivity =218 W/m K) molten metal of 1053K 
is poured in, and it is aluminum alloy molten metal in a porous interlayer. aluminum alloy layer with 
a thickness of 15mm was formed as the 2nd metallic material, carrying out pressurization sinking in 
by the pressure of 98MPa. 

[0058] Thus, when the test piece for tensile test was produced like the example 1 from the obtained 
compound metallic material and the tension test was carried out, the good value of 167MPa(s) in 
tensile strength was acquired, and the fracture location was between aluminum alloy layer and the 
interlayer. 

[0059] It is a diameter as the example 6 1st metallic material. 250mm, thickness The disk made from 
stainless steel (SUS430) (electrical resistivity = 60micro ohm-cm) of 0.6 to 1.0 mm is prepared. 
After carrying out thermal spraying of each thermal-spraying material shown in Table 1 to the front 
face of this disk made from stainless steel according to the spray condition shown in Table 1, 
respectively, Vacuum diffusion heat treatment was performed under conditions of 1253 - 1473Kx 2 
hours in the vacuum of 1.33x10-2 to 1.33x10 to 4 Pa, and the porous interlayer was obtained, 
respectively. 

[0060] Next, aluminum layer was formed as the 2nd metallic material, having arranged the disk 
made from stainless steel which has the various above-mentioned porous interlayers in the metal 
mold of liquid metal forging which carried out the preheating to 673K, respectively, having poured 
in aluminum molten metal of 1023-1073K into this metal mold, and carrying out pressurization 
sinking in of the aluminum molten metal by the pressure of 40- 98MPa into a porous interlayer. In 
addition, it was performed, cooling maintaining a pressurization condition. 
[0061] Thus, the test piece for tensile test was produced like the example 1 from each obtained 
compound metallic material, and the tension test was carried out. The result is collectively shown in 
Table 1 . Moreover, even if it burned underwater after heating each compound metallic material to 
673K, it did not exfoliate with the impact. 
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They are the diameter of 10mm, and thickness as the example 7 1st metallic material. The 150mm 
cylinder made from stainless steel (SUS430) (electrical resistivity = 60micro ohm-cm) is prepared, 
nickel plating explained in full detail below on the front face of this cylinder made from stainless 
steel and compound plating by the electrophoretic deposition of an alumina particle are performed, 
and it is 40 micrometers of thickness. Rate of the volume The porous interlayer by 75% of 
electrochemical membrane formation layer was obtained. 

[0062] Compound plating was performed by [ as being the following ]. First, nickel-sulfate 150 g/1, a 
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nickel chloride 15 g/1, boric acid nickel plating liquid (pH=6) containing 15 g/1 is prepared, and it is 
the mean particle diameter of 10 micrometers to this. The alumina particle was mixed at a rate of 
200g/l. Into this plating liquid, the above-mentioned cylinder made from stainless steel is inserted as 
cathode, and it is current density. 3 A/dm2 It plated. Thereby, an alumina particle is a rate of the 
volume in nickel deposit. It is contained at 10% of a rate, and porosity is 25%. The porous 
compound layer was obtained. Diffusion process was performed to this porous compound layer on 
the conditions of 1373K x 5 hours in the vacuum of 1 .33x10 to 3 Pa, and it considered as the porous 
interlayer. 

[0063] Next, it arranges in the metal mold of liquid metal forging which carried out the preheating of 
the cylinder made from stainless steel which has a porous interlayer by the above-mentioned 
electrochemical membrane formation to 673K, and is in this metal mold, aluminum alloy layer with 
a thickness of 15mm was formed as the 2nd metallic material (highly thermally-conductive 
material), having poured in aluminum alloy (6061, thermal conductivity =167 W/m K) molten metal 
of 1053K, and carrying out pressurization sinking in of the aluminum alloy molten metal by the 
pressure of 98MPa(s) into a porous interlayer. 

[0064] Thus, when the test piece for tensile test was produced like the example 1 from the obtained 
compound metallic material and the tension test was carried out, the good value of 215MPa(s) in 
tensile strength was acquired, and the fracture location was between aluminum alloy layer and the 
interlayer. 

[0065] an example 8 - the cylinder made from stainless steel which has a porous interlayer was first 
produced like the example 2. Next, the cylinder made from stainless steel which has this porous 
interlayer has been arranged in metal mold, and a proper quantity of aluminum alloy (6061 thermal 
conductivity =167W/m K) powder was introduced in this metal mold. 855K [ subsequently, ] which 
are the liquid phase temperature of the above-mentioned aluminum alloy about powder temperature 
in atmospheric air 50K ~ the pressure of 40- 58MPa after holding to 903K [ high ] - upper metal 
mold — in addition, aluminum alloy layer of 100% of consistencies was formed by 20mm in 
thickness as the 2nd metallic material. By it, the oxide film between initial particles can sink in 
aluminum alloy good into a porous interlayer while a Plastic solid with sufficient elongation is 
acquired by the pressurization under the temperature beyond the above-mentioned solution layer 
temperature, since it destroys. 

[0066] Thus, when the test piece for tensile test was produced like the example 1 from the obtained 
compound metallic material and the tension test was carried out, the good value of 180MPa(s) in 
tensile strength was acquired, and the fracture location was between aluminum alloy layer and the 
interlayer. In addition, although powder forging was performed in atmospheric air in the above- 
mentioned example, a better result can be obtained by performing powder forging in a vacuum. 
[0067] They are width of face of 10mm, and die length as the example 9 1st metallic material. 
100mm, thickness 5mm nickel plate (10.3micro ohm-cm) [ Electrical resistivity = ] Coefficient of 
thermal expansion = 1 3.4x1 0-6/K is prepared and it is the mean particle diameter of 40 micrometers 
to the front face of this nickel plate. Stainless steel (SUS304) powder (coefficient of thermal 
expansion = 17.3x1 0-6/K), Diameter 1.0 micrometers Die length of 50 micrometers The SiC whisker 
(coefficient of thermal expansion = 3.2x1 0-6/K) was mixed. Two kinds of mixture is applied in 
order, The porous layer of two-layer structure was formed, this - 30 micrometers in thickness to 
which the porous layer of two-layer structure set the weight ratio of stainless steel (SUS304) powder 
and a SiC whisker to 10:1 on the front face of a nickel plate first a porous layer — forming - further - 
- a it top - weight ratio of stainless steel (SUS304) powder and a SiC whisker 30 micrometers in 
thickness set to 2.5:1 The porous layer was formed, each volume ratio — about — 4:1 It is 1:1. 
subsequently — this « the porous layer of two-layer structure — an example 1 — the same - inside of 
the vacuum of 1.33x10 to 2 Pa 1373K It calcinated for 2 hours. 

[0068] Next, the above The nickel plate in which the porous layer of two-layer structure was formed 
is arranged in the metal mold of liquid metal forging which carried out the preheating to 673K. 
inside [ ] of this metal mold - aluminum alloy (AC8B and thermal conductivity =1 17 W/m K -) of 
1053K Coefficient of thermal expansion = it is thickness as the 2nd metallic material, carrying out 
pressurization sinking in of the aluminum alloy molten metal by the pressure of 98MPa(s), and 
forming [ pour in 22x10-6 / K molten metal ] a presentation inclined layer in a porous layer. 5mm 
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aluminum alloy layer was formed. 

[0069] Thus, although the deformation resulting from the difference of a coefficient of thermal 
expansion was produced when it supplied to direct underwater and quenched, after heating the 
obtained compound metallic material to 723K, the crack etc. was not produced at all in a junction 
interface. In addition, it is 60 micrometers in thickness as an example of reference only in the end of 
iron powder. The porous layer was formed, and like the above-mentioned example, when it 
performed vacuum sintering and liquid-metal-forging sinking [ of aluminum alloy ] in, and the test 
piece was produced and same water quenching was performed, the crack arose in the interface of 
aluminum alloy layer and a porous layer. 

[0070] They are width of face of 10mm, and die length as the example 10 1st metallic material. 
100mm, thickness 5mm stainless steel (SUS430) plate (10.3micro ohm-cm) [ Electrical resistivity 
= ] 13.4xlO-6/K is prepared. Coefficient of thermal expansion = on the front face of this stainless 
plate It is the mean particle diameter of 10 micrometers first. It is 50 micrometers in thickness about 
the end of iron powder. It applies so that it may become, and subsequently they are the above- 
mentioned end of iron powder, and the diameter of 40 micrometers. It is 50 micrometers in thickness 
about the powder which mixed the polystyrol particle (volume mixing ratio = 3:1). It applied so that 
it might become. Subsequently, it is in the vacuum of 1.33x10 to 2 Pa like an example 1. 1373K It 
decomposed and the polystyrol particle was vaporized at the same time it calcinated for 2 hours and 
performed diffused junction of comrades and the end of iron powder, and a stainless plate in the end 
of iron powder. In the location where the polystyrol particle existed, it is about 35 micrometers. The 
hole remained. The rate of the volume in the end of iron powder is abbreviation. 70% and 
abbreviation It became 55% and checked that the porous layer toward which the rate of a volume 
ratio inclined was formed. 

[0071] Next, the stainless plate in which the porous layer which made the above-mentioned rate of a 
volume ratio incline was formed is arranged in the metal mold of liquid metal forging which carried 
out the preheating to 673K. inside [ ] of this metal mold ~ aluminum alloy (AC8B and thermal 
conductivity =1 17W/m K --) of 1053K Coefficient of thermal expansion = 22x10-6 / K molten metal 
is poured in, and it is aluminum alloy molten metal in a porous layer. It is thickness as the 2nd 
metallic material, carrying out pressurization sinking in by the pressure of 98MPa, and forming a 
presentation inclined layer. 5mm aluminum alloy layer was formed. 

[0072] Thus, although the deformation resulting from the difference of a coefficient of thermal 
expansion was produced when it supplied to direct underwater and quenched, after heating the 
obtained compound metallic material to 723K, the crack etc. was not produced at all in a junction 
interface. In addition, it is thickness as an example of reference only in the end of iron powder. 100 
micrometers The porous layer was formed, and like the above-mentioned example, when it 
performed vacuum sintering and liquid-metal-forging sinking [ of aluminum alloy ] in, and the test 
piece was produced and same water quenching was performed, the crack arose in the interface of 
aluminum alloy layer and a porous layer. 

[0073] It is granularity Rmax =50micrometer about the end face of the cylinder made from S45C 
with a diameter [ example of comparison 1 / of 10mm ], and a height of 15mm. After carrying out 
honing so that it may become, it installed in the metal mold of liquid metal forging of this diameter. 
To subsequently, the inside of this metal mold aluminum alloy (6061) molten metal of 1053K was 
poured in, and aluminum alloy layer with a thickness of 15mm was formed. It is tension strength, 
when the test piece for tensile test was produced like the example 1 from this compound metallic 
material and the tension test was carried out. Only less than 30 MPas and a low value were acquired. 
[0074] It is granularity Rmax =50micrometer about the end face of the cylinder made from stainless 
steel (SUS430) with a diameter [ example of comparison 2 / of 10mm ], and a height of 1 5mm. After 
performing photo etching so that it may become, it installed in the metal mold of liquid metal forging 
of this diameter. To subsequently, the inside of this metal mold aluminum alloy (6061) molten metal 
of 1053K was poured in, and aluminum alloy layer with a thickness of 15mm was formed. It is 
tension strength, when the test piece for tensile test was produced like the example 1 from this 
compound metallic material and the tension test was carried out. Only less than 35 MPas and a low 
value were acquired. 

[0075] Next, the example of the container for induction heating cookers of this invention is 
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described. 

[0076] Example 1 1 mean particle diameter 150 micrometers Diameter which carried out pressing of 
the stainless steel (SUS430) powder by the pressure of about 686 MPa(s) 200mm, thickness 1mm, 
consistency About 95% of Plastic solid, it is in the vacuum of 1.33x10 to 3 Pa. It sintered in 1473K 
and 1 hour, and the magnetic metal powder layer was produced. On this magnetic metal powder 
layer, the mixed powder layer of stainless steel (SUS430) powder and aluminum alloy (AC8C) 
powder was fabricated so that the rate of the volume might become 50% (the rate of the volume of 
rate =of volume25% of stainless steel powder, and aluminum alloy = 25%). Thus, the preforming 
object of a magnetic metal layer and a presentation inclined layer was produced. 
[0077] Next, the preforming object of the above-mentioned magnetic metal layer and a presentation 
inclined layer is arranged at the pars basilaris ossis occipitalis of the metal mold (diameter = 220mm) 
of the container configuration for induction heating cookers which carried out the preheating to 
723K. It is 1073K in this metal mold for containers. It is aluminum alloy molten metal to the mixed 
powder-molding layer which pours in aluminum alloy (AC8C) molten metal, and turns into a 
presentation inclined layer. The vessel wall produced the container for induction heating cookers 
(pan) which consists of an aluminum alloy, carrying out pressurization sinking in by the pressure of 
98MPa. 

[0078] That is, as shown in drawing 4 and drawing 5 , it is a volume ratio about aluminum alloy and 
stainless steel (SUS430) in the aluminum alloy layer 11 and the stainless steel layer 12. While 
constituting pars-basilaris-ossis-occipitalis 15a from a compound metallic material 14 which carried 
out laminating junction through the presentation inclined layer 13 contained by 3:1, the container for 
induction heating cookers (pan) which constituted the other vessel-wall 15b from an aluminum alloy 
was obtained. 

[0079] Thus, when the obtained pars basilaris ossis occipitalis performed the heat test of 1500 cc of 
water of 298K on the induction heating cooker using the container which consists of a compound 
metallic material, it boiled in 250 seconds. Moreover, when the spalling test by heating and cooling 
from ordinary temperature to 523K was performed, exfoliation was not accepted in a junction 
interface etc. after 1000 heating and cooling. 

[0080] Example 12 mean particle diameter 150 micrometers Stainless steel (SUS430) powder is 
pressurized by the pressure of about 686 MPa(s), and it is a diameter. 200mm, thickness 1mm, 
consistency 95% of magnetic metal powder layer was produced. Subsequently, 60% (the rate of the 
volume of rate =of volume50% of stainless steel powder and an alumina fiber = 10%) of the 1st 
layer and rate of the volume on the above-mentioned magnetic metal powder layer using the mixture 
of stainless steel (SUS430) powder and an alumina fiber 60% (the rate of the volume of rate =of 
volume25% of stainless steel powder and an alumina fiber = 35%) of the 2nd layer was fabricated in 
order. [ the rate of the volume ] Thus, magnetic metal layer The preforming object with the 
presentation inclined layer of two-layer structure was produced. 

[0081] Next, the above-mentioned magnetic metal layer A preforming object with the presentation 
inclined layer of two-layer structure It arranges at the pars basilaris ossis occipitalis of the metal 
mold (diameter = 220mm) of the container configuration for induction heating cookers which carried 
out the preheating to 723K. To the inside of this metal mold for containers 800-degree C aluminum 
alloy (AC8C) molten metal is poured in, and it becomes a presentation inclined layer. It is aluminum 
alloy molten metal to the mixture shaping layer of two-layer structure. The vessel wall produced the 
container for induction heating cookers (pan) which consists of an aluminum alloy, carrying out 
pressurization sinking in by the pressure of 98MPa. 

[0082] As shown in drawing 6 , namely, the aluminum alloy layer 1 1 and the stainless steel layer 12 
The presentation inclined layer 16 (the 1st layer 16a (stainless steel = 50%)) of two-layer structure 
aluminum alloy =40%, an alumina fiber = while constituting a pars basilaris ossis occipitalis from a 
compound metallic material 17 which carried out laminating junction through 10% and 2nd layer 
16b (the rate of stainless steel = 25%, aluminum alloy =40%, and an alumina fiber = 35%) The 
container for induction heating cookers (pan) which constituted the other vessel wall from an 
aluminum alloy was obtained. 

[0083] Thus, when the obtained pars basilaris ossis occipitalis performed the heat test of 1500 cc of 
water of 298K on the induction heating cooker using the container which consists of a compound 
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metallic material, it boiled in 250 seconds. Moreover, when the spalling test by heating and cooling 
from ordinary temperature to 523K was performed, exfoliation was not accepted in a junction 
interface etc. after 1000 heating and cooling. 
[0084] 

[Effect of the Invention] As explained above, while sticking enough between the metallic materials 
of a different kind with which deformation resistance etc. differs according to this invention, it 
becomes possible to offer the compound metallic material which the outstanding bonding strength 
was obtained and was excellent in the dependability of a junction interface. Moreover, it becomes 
possible to offer the container for induction heating cookers which raised dependability sharply by 
using the compound metallic material which has a presentation inclined layer as an interlayer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the condition of a junction interface including the interlayer of the 
compound metallic material of this invention, and the expansion effectiveness of a plane-of- 
composition product. 

[Drawing 2] It is drawing showing the condition of a junction interface including the interlayer of the 
compound metallic material hung up as a comparison with this invention, and the expansion 
effectiveness of a plane-of-composition product. 

[Drawing_3] It is the scanning electron microscope photograph in which the detailed organization 
near [ including the interlayer of the compound metallic material by one example of this invention ] 
the junction interface is expanded and shown. 

[Drawing 4] It is the sectional view showing the structure of the container for induction heating 
cookers by one example of this invention. 

[Drawing 5] It is the sectional view expanding and showing the important section of the container for 
induction heating cookers shown in drawing 4 . 

[Drawing 6] It is the sectional view showing the important section structure of the container for 
induction heating cookers by other examples of this invention. 
[Description of Notations] 

11 .... aluminum alloy layer 

12 .... Stainless steel layer 

13 .... Presentation inclined layer 

1 '4 17 .... Compound metallic material 

15 .... Container for induction heating cookers 
15a — Container pars basilaris ossis occipitalis 

16 .... Presentation inclined layer of two-layer structure 
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[Drawing 4] 
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&£&AL. ^?L&*F8JJI|*3K:A 98MPa© 
E^rftlEMLoo, ^2©#JlWt4ib-Ci¥3i5im. 
©A l^#H£^l&Lrc. 
[0052] C©<fc^(CU r Sfclf ££JiItm#. 

fc®K<ig«A i^®i*raM©ra-c*o7c„ 
[0 05 3 ] f£660«4 
mi©#S«f4iU-CiaaiQim. »3l5imi©*ifi&i?Rfi 50 
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ictpfflmWfmtm±L-c, ^sisioum ommmt 

ifiSO.05— 1.5tfm . TX^?hi:t20~ 200©S iC"7 

-< xij-tom&tozi&mL. mm im #mm is% 
(«^*©<*a^=iox. siC')^ x*7-©&ssg=i 

5%) ©t»*mSlzl^®<!:>5:SJ:^{C^L/c 0 #<,>r. 
C©^ilii«?m^^@«:1.33Xior l Pa©X^*«Cr 1 

373KT 2mmmmbx. ^URtth^Hccg^sn/c 

[0054] Jfcfc. ±IB^?L14*raB**r £*6&KR 

&*673KK^&utcte®mm.<o&mftic&g.L. c©^ 

SrttC 1053K©A 1 (4032. 8M£i£^=146W/m K)?g 
»*ttAU ^Tlti^raartKA l^feigi©* 98W>a© 
E^-CJniEE^ai/-50. S&2©&JS*m<iL.TJ?3l5fiin 

[0055] c©^ ^ k Lxmcm&&mttmtf>bmte 

<hC5. 3l^3«245MPa£l>5^&ffi#f#£*l. £ 

fcKKftBttA i^@<t*iai)i©pa-c*o/c 0 

[0056] *&fcfl)5 

^^^HW^iLriiLSlOmm. HF3l5mm©iWI*cS!!Rtt 

c©«^«Rti©JS8®(c. immimtmx- 

**WteSl0am ©*fi^^*W««^W>f-!:fttc 
S^b/cfc©^?)C#ftW. JlJllOMm . (*a^55«D^ 
^•a^^L/c. yvC>f. C©t9*^»jg?rl. 33Xio 
-'PafDM^iCX 1373KT 2^raj^R0r. iK^$SRtt 

[0057] ±ga^?Ltt*rag*wr z&mmm 

tt*673KtcmUrc^^j»©^MrttcgBaL/. c©^ 
Sf«J«C 1053K©A 1 (1200. ^e^=21SW/m K)?§ 
MSAt,, ^?L14*PdUlF«l«:A 98M>a© 

[0 05 8 ] CWJr^KlU-C^fclS^^BUvt^e^SS 

wii tmfiucsw&mKzrmL. mmtrnzmmutc 
[0059] ntm6 

Wil <D&mWWt OX 250wn. f3 0.6— l.Qim© 
^7 u >U^(SUS430)S{Rg (M^iMtnm= 60mQ • cm) 

7t&» 1.33Xi(r 1 ~l.33Xio- 4 Pa©J[^4 I K:ri253~ 1 

473KX 2i^pa©^TT-*^ffi:tftisyi!ia>&!Sb-c^?Ltt 

[00603 ;xtc. iiesa^^Ltt^raa^wrsxx 
>u^iSRS?r. -en-en 673KK^L?c«gs®j&©^ 

12l*J{CESl/. C©^MF*3tCl023~ 1073K©A 1 
aALr. ^LfitfraertKA 1?SS%40-" 98MPa©E 

jjxijaEEsmoi-o. m2<D&m$m±LXAi®&B 
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CiU ] 



8ft 

So 




OMR) 


(u) 


MM0 


mtm<o 


9IHWK 
OPa) 


1 


SOS 430 




150 


50 


15 


230 


2 


n 




250 


150 


18 


245 


3 


K 




300 


200 


26 


240 


4 


SIB 430 




150 


80 


12 


175 


5 


Cu 




350 


150 


30 


250 


6 






150 


100 


32 


255 



1:1 

X(SUS430)«Rtt (^$a«fi»=G0MQ • cm) ^/B^ 

^ ^^ir^^^S^CDm^c^tCct^ffi^^ 20 
U gi¥40Mm , 7 55*D«R{bWj«iWI«:J:* 

» 15q/l£#t*N i J *+*CpH=©*flMtU C*"UC^ 

^eSioam <D7;u ^ ^t4-T-S:200fl/i©a^ra^U 
£CTj?AU BA/dn 1 T?-* ? **fToft:. C 

ncccfco. n i y y*mfticTJ\s$i-i&*&imm xo% 

®«^Cd**i. »?L*&*25% O^?LttS^H^»/c 0 30 

mm * s * 7- > u Rt±£ 673Ktc^& u tc &mm. 

JSO^rtCClBaiO, CCD^rt^C 1053KOA 1 ^ 
(6061, ^£zg^=167W/m KM^itAl, ^LftiplH 

*2<D*JK*W (WR^ttttft) iUrWSiamitOA 
[0 06 4] C©J:^CCLr»fc«^Bl»»^6ISSS 40 

[0 06 5] 36ttM8 

^>U^«n86ffRLfc. C(0^7Ltt*IH»* 
«C«jEtt*(DA 1£& (606X ^e«^=167W/m K)®j£ 
<D«tBSKT-**855Kj:«P 50KKl*903KK:«fipLfca. 50 



40- 58MPaCDJE^^±^StCi:DJto^r, m2<D&m& 
ft£Lxm220mnrC&mxQO%DA \ tc 0 

±a B?g®iaa«±<DsaTr owbeic iot, 

[0066] COcfc^tCL r »fc»^feKtt*4^ 
<tC<*», 3l^3«i8(Wa<fcl^S»«cffl*sS6*i, £ 

±rawMrtt^*ccr»5aaa*fTofc*«. 

[0 06 7 ]HSfeWl9 
Sll CD^@IMf4<hL/TifIl0mru g<* lOQnm, 5mm<D 
-yJvUR («$UEtn¥= 10.3m Q • cnu &IKKfl&= 
13.4Xiot 6 /k) *JB«U C<D— **-;MR<D*ffi{c, 
i^eS40//m <D^t*>U^(SUS304)©^ (fl^5Rffitt= 
17.3Xl(T 6 A) iSS l.Otfm , S£50Mm CDS i C 

(H!UKSR«»=3.2xio-a) ££ig^Lfc 2 
SS^^^UCC^ffiLr, 2Jtflli§<D^?La®£:Jfc 
JBSLfc. CO 2JMUB©^fljr»tt, cr^v^JUEO 

SlO^X^>UX(SUS304)t&;£<b SiC-^^ Xij-CDM 
*t*lO:iiL/cffS30//ra ©^?LHH*»J5dEU, ^6 
tC-e(D_h«:XT->U^(SUS304)^iS i C^A^ti- 
Ommtt* 2.5:l<b L fc» £ 30m m (D&ftmmZBf&L 
tc. ^n-etl(Dft®i:b«*5*5j:-e 4:li l:XC*S. ^ 

c^r. ccd 2^«ig(7)^?La®^, &m«Kci. 

33Xi(r 2 Pa<D*^*k:r 1373ICC 2«FlH*JSUfc. 

[0068] acec. ±te 2J1«hb©*?l»jb*»jssl/c 

- ^ ^^«*673K^ : ?|»G/cffiS®iS<D^SrtK:ESL/ 
CO^SrtCC 1053KOA 1 ^ (AC8B. &£zg^=l 
l7W/m K . ^IK5i^S:= 22Xior 6 A) ^^ftAL. ^ 



15 

nmOA 1 ^4i*MWc. 

!B&SfcDMCtigET*^«£i;fcfc©© < msnwic 

£Pl1f (C. itf A 1 -&£©?&§i8j£$?f £ff 

[ o o 7 o j mmw i o 

3U ©£K#f4£l/TifI10mm. S3 lOOmm. m$ 5nmtD 
*^>U*(SUS430)« (m«fitt*= 10.3m Q • cm. & 
lK5g^= 13.4Xior'/K> £JB.*U C©^f>UXfi 
©«StC. i-r^eSlOwm (Dim^m^SOfJtm <t 

y^^o-jHft*i*a^ (fMa^it. 3:i)u/ct&* 

£JP<*50Mm tftSi^KHtl/fc. XJtMl 
i^«CCl.33Xi(r J Pa©*^4i{cr 1373KT 2B#R8&J£ 

[0 07 1 ] ifcfC, ±g£<*«J***«&3t!-/c£?lStJI 
MftKESU C©£MF*)fc: 1053K©A1^£ (AC8B, & 

mmm=TL7w/ m k . s^®^»= 22xio-»/k) 

*k l r mi&mmm ^mm m 2 o&aHm i l, 

T/P<* 5mm©A 1 &±®Z&i$.Ltc. 
[ 0 0 7 2 ] C ©«fc 5 (C OT^/cffi^m**** 723K(C 

3. A 1 ^^®i^?LW®i©WM(cm^^D/t„ 

[0073] jti&en 1 

it&lOm ^3l5rnm©S45CSgRf±©igffi£. ffl3R..„ 

^g©^Srt{CtagL/c 0 C©£3>|*JK: 1053K 

©A l^(6061)^}S?raALr. JISlSimKDA 1 

[0074] Jt©0d2 
itaiQim. iSS3l5nm©Xf->UX(SUS430)iaRtt©Sffi 
ffl£R... =50ym <h&S«fc^CC7* f-x-y ?->i/ 
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*tT-3fcf£. i§)iSS©®®®jgtD^MF*3{csau/c 0 

Of. C<D£Slf*UC 1053K©A 1 ^(6061)j§M*-aA 
OT. J13l5nr<DA 1 &&®&Bl£Ltc. C©«i^#|g 

[0075 ] ^ *^©^iliSSSfflSS©|«Sfi«| 

[007 6] JISSW 1 1 
10 150M m ©* x > U * (SUS430)<»****J686MPa 

©ff^irSDIifiR^LfciSS 200mm. lmm. «flr 953 

©5Bf5{**> 1.33Xio- J Pa©*^4i{Cr 1473IC 10$R8 

^Jl±fC . Xf>l/^ (SUS430)8}3£<t A 1 ^£(AC8C)*J 

W£=25%. A I &&<Dtmm=25%) ttjiZJi'yICffi&l, 

[007 7] ^{c^ ±IBfiBitt^M)iiiftfiKMi4Bi©^ 

20 mm}***. 723tac¥®Ltcnm.immm®mwi<D& 

m (SS=220nm) ©ggptCffigU CCD^gffl^MrtM: 
1073K ©A 1 ^(ACSO^^iiAL.. fflSS«*4)li^ 
■Sil^^^lKCA l^-#^?: 98M>a©)E^j-CljniI 

[0 07 8 ]T^C*D^. @4*JcfcO f H5«:^-rj:5{c > 
Al^llliXf>U^il2i4. Al^tX 
r->UX(SUS430)i*»«Jtr 3:l"C^Wr-5iSfiK«*4 

30 5 a %«J5E-TS i^CC. -enJW^ODSSS 1 5 b £A 1 

&&-emi&otcnw.®m®m®n (si) ^mtc 

[007 9] CCJ: 5 KLT©fcJga$#l£^^#*4*> 
645SS4ffl^t. mfi8lifflSg±-C29SKCD7Kl500cc© 
ttJ^5«^*ffo?i:iC^. 250#-C&»O/c. $/t. ^ 
S*>6523KSr©ttI!^ • ^SJ{Cj:S?ftfai«Kil«rtfofc 

tc 5. iooo@<Dfln& • ^*P©a(ctei>r fcg^jfffil? 
[008 0] 1 2 

W6i 150M ni©^f>W (SUS430)*&3fc£i|*J686MPa 
40 ©JE^J-CftJffbr. fig 200m J! 3 lmm, ffig 95%© 
tttt^Rt»^H«fU(OA:. ^-C. X^>U^(SUS43 
O^^iT^S^-iH^i©?!^^!,^. ±te»tt^ 

Ht9*®±{C. ^»^*560%(Xf->UX^©ftS^=5 
056. 5 ^Sl^©fta^=ifl56) ©^l©@i. f*«* 

a< 60% (XT->ux»5S©»fi^=25%. r;u~^s^l© 

«^^=35%)©m2©@<»:?:)a«:fi)ygO/c. C©«t^{C 
l^r. Itt^lli 2Jl«j&©«fi£MI4)l<!:©^{i^ 

[o 0 8 i ] ,xic % ±uma^mmt mmm.<»mj&& 
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%Bt£<D&m (H:&=220nm) ©fiSBCtgegl,. COgS 
ffl£§Sl*}{C 800'C©A 1 ££(AC8Q&ii§££AU «(£ 

i£znMmm%m®& (is) amutc. 

[0 0 8 2 ] H6K5*TJ:9K:. Al^f 

1 1 ix^>u^f l 2 <t*. 2Jg«jg©iHfiS<S«S 1 
6 (3U ©JI 1 6 a (Xx>lxX=50%. Al££=40%. 
T)l 5. J-ffiM=iO%) iS2©116b (*7->U*= 25 

x. a i ££=40%, rmi-mmm=3s%) > £/m,tjs 

-e-*u;w©g§M£A 1 ^TtJt/iSLfcmaBgSIfSfflg 
§ (83) *fS/c. 

[0 08 3] C©<fc -5 tcLr#/cJgg|5as«^£Jltm#> 
bttZ^mZm^X. miSI8ag±-C298K©*1500cc© 
Iffl&iS&SrfTo fries. 250^-Cj»BL-/i:„ S 
S*>6523K£-C©flfl& • ^(C J:«(NfflmWR«ff -p/c 
i C 5> 1000@©JJDJ» • teip©&K:fol,>T 

[0 084] 

£&in**sjitt s^a©#)iivt«ia*+^fe#5 #s t 
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[0ffi©ffi#fciBHjn 

[si] ^w©a^^*tii£f©tt>P5S4^^w 
ffi©t«ife «fco'8£HS©a^:££;f;-ria-c* &„ 
[S2 3 *^^i©jt^<b Lrmitcm-gi&mvmcD 

[S3] *^w©-*is^i{c ct sa^stm©^ 

[04] *ftw<D—mmwK. «fc -smaisssffi^s© 
«j§*^-r»fM0-c*s. 

[05] S4 tc^-r mtHisasfflss©sai4ifc*c l 
r^-r»rffi0r*-5= 

[06] *ftw<Dfe<Dmmw< l cj:z>mm3iimRm& 

©SSI^i*ijVr»rBn0-C*>S„ 
[^©gii|§] 

1 1 a i 

20 12 Z.7->L>7.m 

1 3 «l£fg£4@ 

14.1 7 ttd&JRttH 

15 msa^iasfflss 

1 5 a-$SME9 
1 6 2Hflt&©iffl>&«l4JI 
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